2-Amino-3-functionally substituted thiophene de rivatives are important intermediates to the phar maceutically important thieno [2,3-d] pyrimidines [2] . These thiophene derivatives were available from the procedures published by K. Gewald [3, 4] via either the reaction of a-methylene ketones with active methylene nitriles in presence of elementary sulphur of from a-mercaptoketones and active methylene nitriles.
In continuation of a program aiming to develop new simple procedures for the synthesis of azoles, azines and their condensed derivatives utilizing labo ratory available starting materials [5, 6 ], we have re cently reported [1 ] a novel and simple synthesis of 2-aminothiophene-3-carbonitrile derivative 2a from a-cyano-/3-thiocyanatomethyl cinnamonitrile la [5. 6 ] by refluxing the latter in acetic/sulphuric acid mixture presumably via the sequence shown in Scheme 1. In the present work I wish to shed more light on this reaction and extend it to synthesize some other thiophene derivatives as well as their reaction with trichloroacetonitrile.
As mentioned above, we have reported [1] that l a undergoes cyclization with acetylation in the free 5-position to afford the thiophene derivative 2a when refluxed in acetic/sulphuric acid mixture with traces of water for 2 h. It has been actually found that the reaction product depends essentially on the reaction conditions. Thus, when the reflux time was extended to 3 h or more with the same reaction mix ture, another compound was formed. The IR spec trum of this new product did not reveal any absorp tion bands in the region of 2250-2200 cm-1 that can be attributed to cyano group and instead two more protons appeared at d 10.67 ppm in the 'H NMR spectrum relative to that of 2a. The IR spectrum showed also two carbonyl absorption bands at v 1652 and 1682 cm-1 against one carbonyl band in that of 2a at v 1650 cm-1. On the basis of these spectral as well as analytical data, the amide structure 2b was assigned to this reaction product.
Compound 2b was also obtained from 2a upon reflux of the latter in the same reaction mixture for 1 h. The identity of the two products was deduced from m.p. and 'H NMR spectra.
Compound l a was also found to afford another product when refluxed in acetic/dilute sulphuric acid mixture for 4 h. The 'H NMR spectrum of this prod uct did not reveal any methyl protons and instead a signal of 1H at < 3 6 . 8 ppm and another 1H at (3 11.86 ppm assignable to thiophene 5-H and a carboxylic proton respectively. The 13C NMR chart of this product confirmed the suggested structure 2 c. It revealed the thiophene C-5 at < 3 98.03 ppm splitted into doublet in the off-resonance spectrum beside other three doublets assignable to the phenyl group, and three singlets one of which at d 172.99 ppm attri buted to the carboxylic C = 0 . On the basis of these informations, structure 2c was established for this reaction product.
On the other hand, when compound l a was reflux ed in an acetic/conc. sulphuric acid mixture with traces of water for 2 h, followed by addition of ca. 3 ml of water and reflux was continued for further 2 h, compound 2d was formed. Structure 2d was as signed on the basis of analytical as well as spectral data which revealed an 'H NMR pattern similar to that of 2 c except having a methyl signal at (3 2.36 ppm and the absence of the thiophene 5-H at < 3 6 . 8 ppm.
Compound 2d was also obtained either from 2a or 2 b by reflux in acetic/dilute sulphuric acid mixture for 2 h, or from 2 c by reflux in glacial acetic acid containing few drops of conc. sulphuric acid for 1 h.
As the reaction is now clearly dependant on the reaction time and the concentration of the sulphuric acid used, it has been found preferably to carry out the reaction in acetic acid/conc. hydrochloric acid mixture with a few drops of water, whenever com pound 2a is wanted. Under these conditions com pound 2a is only formed independent of the reaction time.
It has also been reported [1] that compound 2 a when allowed to react with trichloroacetonitrile in refluxing ethanol catalysed by triethylamine afforded the formamidino derivative 3, which failed to cyclize to the thienopyrimidine derivative 5a. It seems that the trichloromethyl moiety undergoes substitution by ethoxy group more faster than the cyclization process to the CN group, and this inhibits this process to take place. Thus it seemed to me that the use of an aprotic solvent in this reaction will prevent this substitution. Actually compound 2a was found to react with trichloroacetonitrile in dry benzene with a catalytic amount of piperidine to afford quantitatively the thienopyrimidine derivative 4 (see Table I ).
Being a good leaving group, the trichloromethyl moiety in compound 4 afforded a good facility to obtain in a very simple way other substituted thienopyrimidine derivatives. Thus, refluxing 4 in ethanol, methanol or in dioxan containing hydrazine hydrate afforded the corresponding thienopyri midine derivatives 5 a -c, respectively. Structures of compounds 5 a-c were deduced from spectral and analytical data (Table I) .
Ready substitution of the trichloromethyl moiety by nucleophilic reagents has been previously re ported [5] .
Compound 2b reacts, however, with trichloro acetonitrile either in ethanol or in dry benzene to afford one and the same product for which structure 7 was assigned on the basis of spectral and analytical data (Table I ). In this case the solvent has no effect on the reaction product, presumably due to the fact that the cyclization step takes place via elimination of HX instead of internal Michael addition in the above case. So, it seems that the nature of X whether CC13 or OC:H5 makes no difference and has no effect on Compounds 2c and 2d did not react with trichloroacetonitrile under variety of conditions and were re covered unchanged. Apparently the presence of the free carboxylic group ortho to the amino group in hibits this reaction probably due to their presence in the zwitter ionic form.
On the other side, refluxing the cinnamonitrile lb [6 ] in acetic/hydrochloric acid mixture, a mixture of two compounds which could be easily distinguished by nacked eye was obtained. Separation of these two compounds led to a yellow crystalline product of m.p. 98 °C; and a grey crystalline solid of m.p. 195 °C. The IR spectrum of the yellow product revealed the ab sence of cyano absorption at 2240-2180 cm-1. ]H NMR showed ethoxy triplet and quartet at d 1.9 and 2.74 ppm beside a methyl singlet at d 2.5 ppm and aromatic multiplet 5H at 7.32-7.86 ppm. Structure 8 a was thus assigned for this product. The other prod uct showed a CN absorption band at v 2195 cm-1 in the IR and the absence of ethoxy protons in the 'H NMR spectrum. Structure 8 b was established to this product on the basis of spectral and analytical data (Scheme 2, Table I ).
Compound 8 a reacts with trichloroacetonitrile in refluxing toluene catalysed by piperidine to afford a yellow solid. The 'H NMR spectrum of this product revealed the disappearance of the amino and ethoxy protons and instead a 1H singlet at d 9.95 ppm as signable to pyrimidine NH has appeared. The IR and analytical data are in full agreement with structure 9a, which was given to this product. Refluxing 9a in ethanol, the ethoxy derivative 9b was obtained in a very good yield.
Compound 8 a reacts also with formamide [7] to afford a greenish product. 'H NMR spectrum of this product showed the presence of the pyrimidine NH singlet at d 9.8 ppm. IR and analytical data are in complete agreement with structure 9 c which was as signed to this product.
Thus, differently substituted 2-aminothiophene derivatives are now available from the cinnamonitriles la ,b ; which are in turn easily obtainable from laboratory available cheap starting materials. The reaction procedures and techniques used are very simple.
Experimental
All melting points are uncorrected. IR spectra were recorded as KBr pellets on a Perkin Elmer 580 spectrophotometer. 'H NMR and 13C NMR spectra were recorded on a Bruker WH90 and WP200 spec trometers in DMSO-d6 using TMS as internal refer ence. Assignments were made by correlation of the off-resonance decoupled L,C NMR spectra and de termination of 'H chemical shifts. Elemental ana lyses were made in the analytical laboratory. Univer sity of Hannover and microanalytical center at Cairo University. Acetyl-4-phenyIthiophene derivatives 2a and 8 a, b To a solution of 0.01 mole of la or lb in 25 ml of glacial acetic acid was added 5 ml of conc. hydro chloric acid and 5 drops of water. The reaction mix ture was refluxed for 3 h, then left to cool at room temperature. The resulting clear solution in each case was poured on crushed ice (ca. 1 0 0 g), and neu tralized with ammonia solution. The precipitated solids were filtered off and recrystallized to afford 1.8 g (74%) of compound 2a, m.p. 211 °C (reported 212 °C) [1], and 1.85 g (6 8 % of lb) of a mixture of two compounds which were separated by warming the mixture in chloroform and filteration. On evap oration of the chloroform solution under reduced pressure, a yellow crystalline solid was obtained, re crystallized to afford 0.6 g of 8 a. The solid residue remaining after filteration was recrystallized from ethanol to afford 1 . 2 g of 8 b.
5-

5-Acetyl-2-amino-4-phenylthiophene-
3-carboxam ide (2 b)
To a solution of 2.25 g (0.01 mole) of la in 25 ml of glacial acetic acid was added 2 ml of conc. sul phuric acid and 1 ml of water. The reaction mixture was refluxed for 3 h. After cooling to r.t., the light yellow coloured solution was poured on crushed ice and neutralized with ammonia solution. The precipi tated yellow solid was filtered and recrystallized to give 1.95 g of 2b.
2-Am ino-4-phenylthiophene-3-carboxylic acid (2c)
To a solution of 2.25 g (0.01 mole) of la in 25 ml of acetic acid was added 5 ml of 2 N H2S 0 4. The mixture was refluxed for 3 h. After cooling and nor mal treatment, the solid obtained was filtered and recrystallized to afford 1 . 6 g of 2 c as grey needles. To a solution of 0.01 mole of 2a or 8 a in 30 ml of dry benzene was added 1 ml (0 .0 1 mole) of trichloroacetonitrile followed by 3 drops of piperidine as catalyst. The mixture was refluxed for 2 h, after which was cooled overnight. The crystalline solid ob tained in each case was filtered and recrystallized to afford 3.1 g of 4 and 2.6 g of 9a, respectively. 0.005 mole of compounds 4 or 9a were refluxed in absolute ethanol, methanol for 1 h. or in 2 0 ml of dioxan containing excess ( 2 ml) of hydrazine hydrate for 3 h. The solution obtained in each case was fil tered while hot for recrystallization. The solids pre cipitated after cooling or dilution with ice-cold water were filtered to give 1.2 g of 5 a, 1.1 g of 5 b, 1 .1 g of 5c and 1.3 g of 9b, respectively. To a solution of 2.6 g (0.01 mole) of 2b in 25 ml of ethanol catalysed by triethylamine or in 25 ml of dry benzene catalysed by piperidine was added 1 ml (0.01 mole) of trichloroacetonitrile. The reaction mixture was refluxed in either case for 2 h, then left to cool overnight. The precipitated solid in either case was filtered off and recrystallized from DMF to afford 2.3 g of 7. A solution of 8 a (2.89 g; 0.01 mole) in 25 ml of formamide was refluxed for 2 h at which time the colour darkens. After cooling to r.t., the precipitated solid was filtered off and recrystallized to afford 1.7 g of 9c.
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